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(57)Abstract: 

PURPOSE: To detect sliding between a V-belt and a 
pulley at a now cost and restrain this sliding in a V-belt 
type continuously variable transmission. 
CONSTITUTION: A real speed change ratio calculator 31 
calculates a real speed change ratio 32 on the basis of 
detection signals output from a driving pulley rotation 
speed sensor 18 and a driven pulley rotation speed 
sensor 1 9, and further, a real speed change rate 
detector 33 calculates a real speed change rate. A 
theoretical speed change rate detector 36 calculates a 
theoretical speed change rate based on the real speed 
change ratio 32, an engine speed, a throttle valve 
opening degree, and a control quantity of a speed 
change control valve 13. A comparator (belt sliding 
detector) 38 compares a real speed change rate with the 
theoretical speed change rate so as to detect whether 
or not belt sliding is generated. If belt sliding is 
generated, a line pressure indicator 4C receives a signal, 
to thus increase a line pressure. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While making line pressure always act on the pulley interior of a room where a V 
character-like slot gap characterized by providing the following wound a V belt around a driving 
pulley and a driven pulley which are adjustable respectively, performed torque transmission, and 
was formed in said driven pulley side A control unit of a V belt type stepless gearbox of a vehicle 
which a diameter of transit of a belt is changed at the pulley interior of a room formed in said 
driving pulley side by making oil pressure which regulated the pressure of line pressure by gear 
change control valve act, and realizes gear change A driving pulley rotational-speed signal 
acquired from a driving pulley rotational-speed sensor A real change-gear-ratio count means to 
compute a actual change gear ratio by contrasting driven pulley rotational speed obtained from a 
driven pulley rotational-speed sensor A gear change control valve flow rate which supervised 
and obtained a control command of said gear change control valve by actual gear change control 
independently of at what kind of speed a change gear ratio is changed a circumference of a V 
belt — it being led from a constraint on a device of being fixed, and with a theoretical gear 
change rate-of-change prediction means to predict rate of change of a change gear ratio per 
unit time amount A real gear change rate-o-Pchange count means to take difference between 
time series signals acquired every moment, and to calculate actual gear change rate of change 
from said real change-gear-ratio count means, A belt slipping detection means to detect belt 
slipping of a V belt by comparing a value acquired from said theoretical gear change rate-of- 
change count means with a value acquired from said real gear change rate-of-change detection 
means, and a means, to which line pressure is made to increase when this belt slipping detection 
means detects belt slipping 

[Claim 2] A V belt type stepless gear change control unit characterized by having a means to 
hold a line pressure value according to operating conditions in claim 1 in storage in which 
rewriting in a microcomputer is possible, and a means to correct a line pressure value 
corresponding to current operational status in said storage when said belt slipping detection 
means detects belt slipping, and to learn a line pressure value. 

[Claim 3] A V belt type stepless gear change control unit characterized by means to reduce a 
change gear ratio in claim 1 when said belt slipping detection means detects belt slipping. 
[Claim 4] A V belt type stepless gear change control unit characterized by having a means to 
store the information in storage in claim 1 with the object which should be told to an operator or 
a maintenance person when said belt slipping detection means detects belt slipping. 
[Claim 5] A V belt type stepless gear change control unit characterized by having a means to 
give predetermined directions to reduce a throttle-valve opening to this throttle-valve control 
unit, and control engine generating torque when in addition to a configuration of claim 1 transfer 
of control information is allowed between throttle-valve control units and belt slipping is 
detected with said belt slipping detection equipment. 

[Claim 6] A V belt type stepless gear change control unit characterized by having a means to 
give predetermined directions to carry out the angle of delay of whenever [ ignition advance ] to 
this engine control system, and control engine generating torque when in addition to a 
configuration of claim 1 transfer of control information is allowed between engine control 
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systems and belt slipping is detected with said belt slipping detection equipment 
[Claim 7] A V belt type stepless gear change control unit characterized by having a means to 
give predetermined directions to make this engine control system decrease the quantity of a 
fuel, and control engine generating torque when in addition to a configuration of claim 1 transfer 
of control information is allowed between engine control systems and belt slipping is detected 
with said belt slipping detection equipment 

[Claim 8] While making line pressure always act on the pulley interior of a room where a V 
character-like slot gap wound a V belt around a driving pulley and a driven pulley which are 
adjustable respectively, performed torque transmission, and was formed in said driven pulley side 
By making oil pressure which regulated the pressure of line pressure by gear change control 
valve to the pulley interior of a room formed in said driving pulley side act In a vehicle carrying a 

V belt type stepless gearbox which a diameter of transit of a belt is changed and realizes gear 
change A gear change control valve flow rate which calculated rate of change of a actual change 
gear ratio from a driving pulley rotational-speed signal or a considerable signal, and a driven 
pulley rotational-speed signal or a considerable signal, and supervised and obtained a control 
command of said gear change control valve, a circumference of a V belt — a V belt ****** 
detection method characterized by predicting theoretical rate of change of a change gear ratio 
per unit time amount, comparing rate of change of said actual change gear ratio with said 
theoretical rate of change, and detecting existence of V belt-slip **** from a constraint on a 
device of being fixed. 

[Claim 9] While making line pressure always act on the pulley interior of a room where a V 
character-like slot gap wound a V belt around a driving pulley and a driven pulley which are 
adjustable respectively, performed torque transmission, and was formed in said driven pulley side 
By making oil pressure which regulated the pressure of line pressure by gear change control 
valve to the pulley interior of a room formed in said driving pulley side act In a vehicle carrying a 

V belt type stepless gearbox which a diameter of transit of a belt is changed and realizes gear 
change A gear change control valve flow rate which calculated rate of change of a actual change 
gear ratio from a driving pulley rotational-speed signal or a considerable signal, and a driven 
pulley rotational-speed signal or a considerable signal, and supervised and obtained a control 
command of said gear change control valve, From a constraint on a device of circumference 
regularity of a V belt, theoretical rate of change of a change gear ratio per unit time amount is 
predicted. Rate of change of said actual change gear ratio, A control method of a V belt type 
stepless gearbox characterized by making line pressure increase when said theoretical rate of 
change is compared, existence of V belt-slip **** is detected and belt slipping is detected. 
[Claim 10] While making line pressure always act on the pulley interior of a room where a slot 
gap of the shape of V character characterized by providing the following wound a V belt around a 
driving pulley and a driven pulley which are adjustable respectively, performed torque 
transmission, and was formed in said driven pulley side A vehicle carrying a V belt type stepless 
gearbox which a diameter of transit of a belt is changed at the pulley interior of a room formed in 
said driving pulley side by making oil pressure which regulated the pressure of line pressure by 
gear change control valve act, and realizes gear change A driving pulley rotational-speed signal 
or a considerable signal A means to calculate rate of change of a actual change gear ratio from a 
driven pulley rotational-speed signal or a considerable signal A gear change control valve flow 
rate which supervised and obtained a control command of said gear change control valve a 
circumference of a V belt — a means to which line pressure is made to increase when a means 
to predict theoretical rate of change of a change gear ratio per unit time amount, and rate of 
change of said actual change gear ratio are compared with said theoretical rate of change, 
existence of V belt-slip **** is detected and belt slipping is detected from a constraint on a 
device of being fixed 



[Translation done.] 
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LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the gear change control unit of a vehicle, and relates to a 

V belt type stepless gear change control unit especially. 
[0002] 

[Description of the Prior Art] In recent years, development of the stepless change gear (CVT:Continuously 
Variable Transmission) with the more large flexibility of control as what is replaced with the conventional 
torque converter type owner stage automatic transmission as a gearbox of a vehicle is performed briskly. 
There is a V belt type stepless gearbox with which oil pressure is made to act on the pulley interior of a 
room of the driving pulley which is adjustable respectively, and a follower pulley, a slot gap is changed, and 
a V character-like slot gap changes the diameter of transit of a belt, and controls a change gear ratio by it 
as a concrete device of this CVT 

[0003] It is important to control the forcing force by the oil pressure of a driving pulley and a follower 
pulley to a necessary minimum value to transmission torque about this type of gearbox. This has come out 
of two requests which are going to set the load of an oil pump light as the purpose which the forcing force 
of a pulley is reduced to the 1st, and secures the endurance of a V belt the 2nd, as a result are going to 
reduce an engine load, and are going to raise fuel consumption. 

[0004] The technology about line pressure control of a V belt type stepless gearbox is indicated by JP,2- 
45062,B. This conventional technology is going to control the line pressure of the necessity minimum by 
open-loop by setting up the two-dimensional map corresponding to an engine output torque and an engine 
change gear ratio in the storage of a microcomputer, and searching it. 

[0005] Moreover, in order to prevent slipping of a V belt, it is specified by this conventional technology that 

a driving pulley must push, ** Q1 and a follower pulley must push, and ** Q2 must fill the degree type 1 at 

least. 

[0006] 

[Equation 1] 

^ ~ ^ Tin • cos 0 

Q " Q * * 2- /I -MCI my 

[0007] Input-torque theta by which a seal of approval is carried out to a Timdriving pulley here : 1/2micro 
of a pulley slot vertical angle : Coefficient of friction Rin between a V belt and a pulley: It is the belt transit 
radius of a driving pulley. 

[0008] Moreover, the following technology is known by detection of this phenomenon, although slipping of a 

V belt occurs when a driving pulley pushes, ** Q1 and a follower pulley push and ** Q2 does not satisfy 
the above-mentioned formula 1. 

[0009] It asks for an actual change gear ratio from the ratio of the rotational frequency of the both sides of 
a driving pulley and a follower pulley, and when both value is not in agreement, the technology judged to be 
belt slipping is known for JP,63-62954,A, at the same time it detects the shaft-orientations movement 
magnitude of one side of a driving pulley and a follower pulley, or both sides and asks for a theoretical 
change gear ratio. 

[0010] Moreover, in JP,62-68142,A, when the value of the real change gear ratio which can be found from 
the rotational frequency ratio of a driving pulley and a follower pulley separates from the max on a device, 
or the minimum change gear ratio, or when the value of the gear change speed determined based on the 
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deflection of an aim change gear ratio and a real change gear ratio separates from the maximum gear 

change speed on a device, it has judged with belt slipping. 

[0011] 

[Problem(s) to be Solved by the Invention] However, about the conventional technology indicated by JP,2- 
45062,B, the line pressure of the necessity minimum is truly unstorable in a map on the relation which 
controls line pressure by open-loop. Because, in addition, it is for coefficient of friction to fall with the 
property of a belt and the wear condition of a pulley with time, and the gear change oil with which it enters 
between the interfaces of a belt and a pulley in the case of a metal V belt. If coefficient of friction falls, the 
necessity [ of being required ] line pressure will increase so that clearly from the above-mentioned formula 
1. 

[0012] Therefore, this means that not only the line pressure value itself drawn from the above-mentioned 
formula 1 but aging and the larger value which considered a part for the safety compensation by other 
factors must be set up on the occasion of a line pressure value setup. Only the part requires an excessive 
load crosswise [ of a V belt ], and be shrunken the belt life enough, and reduce the efficiency of 
transmission of the change gear style itself, and the load of an oil pump is made to increase, and it 
becomes the factor which reduces engine efficiency. 

[0013] Moreover, also when it sees from a viewpoint of a fail safe, open loop control has the defect that 
correction of operation is not made eternally, when fault occurs. That is, even if the control unit is 
outputting the indicated value of exact line pressure, when line pressure falls by a certain cause, there is a 
problem that transit of the regurgitation force fall by failure of an oil pump, pressure leakage of a hydraulic 
line, etc. becomes already impossible. 

[0014] Moreover, although JP,63-62954,A has detected theoretical belt slipping as conventional technology 
of detecting a belt slippage, in order to catch the movement magnitude of the shaft orientations of a 
driving pulley or a follower pulley, the sensor or the special link mechanism is needed and there is a defect 
of becoming cost high. 

[0015] Furthermore, in JP,62-68142,A which is the conventional technology of detecting a belt slippage, 
the value of gear change speed was used for belt-slippage detection, and when the value of the gear 
change speed decided based on the deflection of an aim change gear ratio and a real change gear ratio 
separates from the maximum gear change speed on a device, it has judged with the belt slip. 
[0016] However, the gear change speed stated with this conventional technology is the control-objectives 
value to which it is determined based on the deflection of an aim change gear ratio and a real change gear 
ratio, and a stepless change gear style should change a change gear ratio, and, moreover, theoretical 
description of from what kind of basis the maximum gear change speed on the device which should be 
compared is decided is not clarified. 

[0017] The gear change speed of this conventional technology is not directly related to the action of a real 
change gear ratio. It is because it is drawn as coefficient twice of the difference of an aim change gear 
ratio and a real change gear ratio. And since it is used for gear change control as a control-objectives 
value, the contents of gear change control and belt slipping detection become closely indivisible. Therefore, 
when the contents of control change with matching of a type of a car, it has the trouble that the detection 
sensitivity of belt slipping also changes, and has the problem that gear change control and belt slipping 
detection are not independent. 

[0018] Besides the conventional technology mentioned above, the rotational-speed sensor of a driving-side 
pulley, and the rotational-speed sensor of a follower side pulley, The torque sensor of the input shaft of 
CVT and the torque sensor of the output shaft of CVT are prepared. The conventional technology given in 
JP T 58-214054,A which detects belt ****** from these detection values, and the sensor which similarly 
detects each rotational speed of a driving side and a follower side pulley, The conventional technology 
given in JP,62~292950,A which forms the sensor which detects the speed of a V belt and detects belt 
****** from these detection values, and the sensor which similarly detects each rotational speed of a 
driving side and a follower side pulley, Although there is the conventional technology given in JP,1- 
156349,11 of detecting belt ****** from the detection value which prepares, can come and boils the stroke 
sensor which detects the amount of strokes of the shaft orientations of a pulley, and detects a change 
gear ratio All have the problem that there are many sensors newly prepared in belt ****** detection, and it 
becomes disadvantageous in cost. 

[0019] The purpose of this invention solves the trouble of the conventional technology mentioned above, 
makes a special sensor unnecessary by software processing, and is to offer the V belt type stepless 
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gearbox with which the contents of gear change control and a belt slipping detection device are not 
respectively influenced by change of the contents of gear change control in independence. 
[0020] 

[Means for Solving the Problem] In controlling line pressure of a V belt type stepless gearbox, the above- 
mentioned purpose is making line pressure increase by predetermined, when a means which carries out 
self-detection of the belt slipping is established and belt slipping is detected, and it is attained (claims 1, 9, 
and 10). 

[0021] A line pressure value according to each operational status used as a basic value of line pressure 
control is held to RAM in a microcomputer (Random Access Memory) again, and when a demand pressure 
is insufficient and belt slipping occurs, the above-mentioned purpose corrects a value to which it 
corresponds on RAM in the increment direction, it is establishing a study means controlling a line pressure 
value to always optimal value, and is attained (claim 2). 

[0022] When belt slipping occurs, by reducing a change gear ratio rather than controlling line pressure like 
claim 1, the above-mentioned purpose is establishing a means coping with this, and is attained again (claim 
3). 

[0023] The above-mentioned purpose memorizes operational status at a time of being a time of there 
being belt slipping, and that time in RAM again, is telling and carrying out the self-test of the information to 
an operator or a maintenance person, and is attained (claim 4). 

[0024] The above-mentioned purpose is not making line pressure increase again, when belt slipping s 
occurs, but the information's reducing delivery and throttle-valve opening to a throttle-valve control unit 
controlled electronically, and decreasing an inhalation air content, reducing an engine torque, and 
preventing belt slipping, and is attained (claim 5). 

[0025] When belt slipping occurs, the above-mentioned purpose carries out the lag of whenever [ delivery 
and engine ignition advance ] for the information to an engine control system rather than makes line 
pressure increase like claim 5, reduces an engine torque, is preventing belt slipping and is attained again 
(claim 6). 

[0026] Although it is same to send the information to an engine control system like claim 6 when belt 
slipping occurs as an alternative of claim 6 again, the above-mentioned purpose does not carry out the lag 
of whenever [ engine ignition advance ], decreases the quantity of a fuel supplied to an engine, reduces an 
engine torque, is preventing belt slipping and is attained (claim 7). 
[0027] 

[Function] What is necessary is just to form the sensor which detects each pulley rotational-speed signal 
or considerable signal by the side of a driving side and a follower as a sensor newly prepared for belt 
****** detection in invention of each above-mentioned claim. 

[0028] Invention of claims 1, 9, and 10 describes the device in which a belt slippage is detected, in a V belt 
type stepless gearbox. A meaning is asked for the rate of change of a change gear ratio when having given 
a predetermined flow rate change to the gear change control valve from the geometric condition that the 
perimeter of a V belt is fixed. It asks for actual change-gear-ratio rate of change, and a belt slippage 
becomes detectable from time amount change of this and a real change gear ratio when actually changing 
the gear change control valve by comparing with the aforementioned value. 

[0029] Because, the diameter of belt transit in a V belt type stepless gearbox does not have value 
disregard Rie who satisfies the aforementioned geometric constraint. However, it is because the same 
effect is given with the belt perimeter having been extended equivalent when a pulley pushes, ** runs short 
and belt slipping occurs. A change gear ratio changes to the Low side (big value side) in rate-of-change 
size. 

[0030] It is the "real gear change rate-of-change count means" of claim 1 that the device which predicts 
the rate of change of a theoretical change gear ratio calculates the "theoretical gear change rate-of- 
change prediction means" of claim 1 and the rate of change of an actual change gear ratio from geometric 
constraint of a gear change control valve flow rate and a belt. Therefore, by comparing these two values, 
the operation which can detect a breakdown geometric-related [ above-mentioned ], as a result detects a 
belt slippage is presented. Therefore, an operation of this belt slipping detection is [ that the configuration 
in invention given / other / in a claim is fundamental, and ] indispensable. 

[0031] In claim 1, the function to make line pressure increase by predetermined at the time of belt slipping 
detection, and to make belt slipping cancel is realized. The increment in this line pressure is performed for 
every detection of belt slipping, looking at the response of change-gear-ratio change. Therefore, even 
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when line pressure falls to indicated value by causes, such as a regurgitation force fall by failure of an oil 
pump, and pressure leakage of a hydraulic line, in this invention, recoverability is tried as much as possible. 
[0032] Claim 2 performs the learning control of a line pressure value by holding as a map on the storage 
which can rewrite a line pressure value, using the decision value of the above-mentioned belt slipping 
detection device as a teacher signal, and updating a value. 

[0033] Claim 3 avoids this by reducing a change gear ratio, when belt slipping occurs. Pulley ********** 
required in order that a belt may not be slippery so that clearly [ in said formula 1 ] is in inverse proportion 
to the diameter of belt transit of a driving pulley. Therefore, a change gear ratio is reduced, and belt 
slipping can be stopped if this diameter of transit is increased. 

[0034] Claim 4 applies the decision value of the above-mentioned belt slipping detection device to a self- 
test. A self-checking function can be strengthened without this adding redundant sensors. 
[0035] Claim 5 reduces throttle opening, when belt slipping occurs, it controls an engine torque, and avoids 
this. Pulley ********** required in order that a belt may not be slippery so that clearly [ in said formula 
1 ] is proportional to the input torque by which a seal of approval is carried out to a driving pulley, i.e., an 
engine torque. Therefore, belt slipping can be stopped if an engine torque is controlled. 
[0036] It is easy for belt slipping to generate in the field where a change gear ratio is large greatly [ engine 
generating torque ]. Once belt slipping occurs, an engine can be blown and a pulley, the coefficient-of- 
friction fall between belts, and an interval will tend to go up it. Therefore, when it sees as a fail safe, the 
direction which controls an engine torque makes sense and a speed of response is also quick. 
[0037] Claim 6 and claim 7 control an engine torque like said claim 5th, and avoid belt slipping. With this 
configuration, since a stepless gearbox and an engine control system should just carry out coordination 
actuation, there is an advantage which can be performed simple using the bill of materials of a present 
vehicle. 
[0038] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. Drawing 1 is 
the whole vehicles block diagram carrying the V belt type nonstep variable speed gear concerning one 
example of this invention, and its control unit. The torque generated from the engine 1 is inputted into the 
driving pulley 3 of a V belt type stepless change gear through the torque converter (this is called with a 
lock rise function.) 2 which can be linked directly. Transmission of the torque inputted into the driving 
pulley 3 is carried out to the follower pulley 5 through V belt 4. 

[0039] It has the rotor plate of two sheets which countered respectively, and one rotor plate is fixed, and 
the driving pulley 3 and the follower pulley 5 are made so that another side may perform location change in 
the direction of the axis of rotation according to an oil pressure operation. By this, the crevice gap of a 
pulley is adjusted, as a result the diameter of transit of a V belt changes, and a gear change operation is 
performed. The torque told to the follower pulley 5 in response to the gear change operation goes into 
******** 6, and, finally is told to a driving wheel 7. 

[0040] On the other hand, if the path of a hydraulic line is described, the oil attracted by the pump 1 1 
through the oil filter 10 from oil ****** 9 is breathed out by the oilway 8. Generally the oil pressure of an 
oilway 8 is called line pressure, and the pressure of it is regulated by the line pressure control valve 12, and 
it serves as a basic pressure of gear change actuation. 

[0041] the directions pressure calculated within the stepless gear change control unit 15 which the line 
pressure control valve 12 is an electromagnetic proportional control valve, and contained the 
microcomputer -— the electric path 16 — reception and electromagnetism — /oil pressure conversion is 
performed and line pressure is controlled. 

[0042] Line pressure is suitably decompressed through the gear change control valve 13, and is led also to 
driving pulley cylinder oil room 3a through the oilway 14 while it is led to follower pulley cylinder oil room 5a 
through an oilway 8. 

[0043] the gear change control valve 13 — an electromagnetic proportional control valve — it is — the 
line pressure control valve 12 — the same — the stepless gear change control unit 15 — the electric path 
17 — letting it pass — a signal — reception and electromagnetism — /oil pressure conversion is 
performed and the oil pressure of an oilway 14 is controlled. 

[0044] I hear that the signal with which what it should be careful of here flows for the electric path 17 
directs the absolute pressure of the oil pressure of an oilway 14, and does not direct the ratio to the line 
pressure (oil pressure of an oilway 8) of the oil pressure of an oilway 14 but, and there is. Moreover, even if 
this indicated value becomes larger than line pressure, the maximum of the pressure of driving pulley 
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cylinder oil room 3a is restricted with line pressure. Therefore, the oil pressure of an oilway 14 is not 
controlled more than line pressure. 

[0045] In consideration of this, the projected net area of the shaft orientations of driving pulley cylinder oil 
room 3a is set up twice [ about ] to it of follower pulley cylinder oil room 5a. Thereby, belt ********** of a 
driving pulley 3 is controllable to the range which the follower pulley 5 pushes and exceeds **, and 
arbitration forces it, and it can realize a ** ratio (ratio of driving pulley ********** and follower pulley 
**>Mc******). Therefore, it can be operated only by the line pressure control valve 12 and the gear change 
control valve 13 from a high change gear ratio (Low side) to a low change gear ratio (High side). 
[0046] The driving pulley rotational-speed sensor 18 tells the rotational speed of a driving pulley 3 to the 
stepless gear change control unit 15 as an electrical signal. If the rotational frequency ratio of the direct 
connection and off-line information on a torque converter 2 and a pump, and a turbine understands this 
sensor 18, it can also be substituted by the engine-speed sensor 20. 

[0047] Moreover, the follower pulley rotational-speed sensor 19 tells the rotational speed of the follower 
pulley 5 to the stepless gear change control unit 15 as an electrical signal. In addition, the follower pulley 
rotational-speed sensor 19 may not detect the rotational speed of the direct follower pulley 5, and may 
detect the driving shaft of a vehicle, and the rotational speed (namely, vehicle speed) of ********. 
[0048] The stepless gear change control unit 1 5 calculates a real change gear ratio by taking the ratio of 
the rotational speed of these driving pulleys 3 and the follower pulley 5. 

[0049] The engine-speed sensor 20 and the throttle sensor 21 give a required signal, when presuming 
engine generating torque. The crank angle signal or ignition timing signal used by the engine control system 
25 instead of may be used. [ the engine-speed sensor 20 ] Moreover, the throttle sensor 21 can also be 
replaced with the sensor which catches engine inlet-pipe negative pressure or an engine mass air flow rate. 

[0050] Apart from the above-mentioned example, the throttle-valve control unit 23 collectively illustrated 
in drawing 1 and electronics control throttle equipment 22 are elements which are needed for the 
configuration of claim 5. The throttle-valve control unit 23 is controlling the engine inhalation air content 
by sending a throttle-valve opening signal to electronics control throttle equipment 22. This equipment 23 
receives the signal with which it was ordered through the electric path 24, when the stepless gear change 
control unit 15 detects belt slipping, it reduces the opening of a throttle valve, and controls engine 
generating torque. 

[0051] An engine control system 25 is an element which is needed for the configuration of claim 6 and 
claim 7. This equipment 25 is controlling the engine ignition timing signal 26 and the engine fuel-injection 
signal 27. Equipment 25 receives the signal with which it was ordered through the electric path 28, when 
the stepless gear change control unit 15 detects belt slipping, it carries out the retard of the ignition timing 
signal 26 with the configuration of claim 6, and decreases the quantity of the fuel-injection signal 27 from 
the amount of normal with the configuration of claim 7, and controls engine generating torque. 
[0052] Drawing 2 j s the block diagram showing the internal configuration of the stepless gear change 
control unit 15. Each element of the internal configuration shown in drawing 2 is realized by the control 
software of the microcomputer mainly built in the stepless gear change control unit 15. The block enclosed 
by the frame 30 among internal configurations is a portion based on the component of claim 1. 
[0053] The real change-gear-ratio count means 31 takes the ratio of the speed obtained from the driving 
pulley rotational-speed sensor 18 and the follower pulley rotational-speed sensor 19, and outputs the real 
change-gear-ratio signal 32. Moreover, during renewal of the controlled variable to the gear change control 
valve 13 of the gear change directions means 34, the real gear change rate-of-change detection means 33 
takes the difference between the time series values of the real change-gear-ratio signal 32, and outputs 
the real gear change rate-of-change signal 35 (after-mentioned as deltai). 

[0054] On the other hand, the theoretical gear change rate-of-change detection means 36 outputs the 
theoretical gear change rate-of-change signal 37 (after-mentioned as [ delta ] iO) from each information on 
the controlled variable of said real change-gear-ratio signal 32 and the engine-speed sensor 20, the 
throttle sensor 21, and the gear change control valve 13. In addition, this theoretical gear change rate-of^ 
change detection means 36 is independent of the portion which only supervises the output to the gear 
change control valve 13 of the gear change directions means 34, and controls gear change. 
[0055] The belt slipping detection means 38 compares said real gear change rate-of-change signal 35 with 
the theoretical gear change rate-of-change signal 37, and when the former becomes large from the latter, 
it outputs the belt slipping detecting signal 39. 
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[0056] In invention of claim 1, this signal 39 is sent to the line pressure directions means 40, the controlled 
variable of the line pressure control valve 12 is changed, and actuation which raises line pressure by 
predetermined is performed. 

[0057] In invention of claim 2, this belt slipping detecting signal 39 is sent to a line pressure map storage 
means 41 to illustrate collectively in drawing 2 . The line pressure map storage means 41 is ordering the 
line pressure directions means 40 generating of the line pressure value doubled with the service condition. 
Therefore, by making the belt slipping detecting signal 39 into a teacher signal, the line pressure value of 
the corresponding service condition can be learned so that there may be no belt slipping, and the line 
pressure map storage means 41 can memorize it. 

[0058] In invention of claim 3, this belt slipping detecting signal 39 is sent to a gear change directions 
means 34 to illustrate collectively in drawing 2 . When belt slipping is detected, the gear change directions 
means 34 decreases a change gear ratio, and prevents belt slipping. 

[0059] In invention of claim 4, this belt slipping detecting signal 39 is sent to a self-test storage means 42 
to illustrate collectively in drawing 2 . The self-test storage means 42 can memorize the event and the 
generated operation condition of belt slipping, and can strengthen the self-checking function of a system. 
[0060] In invention of claim 5, this belt slipping detecting signal 39 is sent to the throttle- valve control unit 
23 of the exterior collectively illustrated in drawin g 2 through the electric path 24. The throttle -valve 
control unit 23 operates throttle-valve opening in response to this command, and controls belt slipping by 
carrying out the specified quantity fall of the engine torque. 

[0061] In invention of claim 6 and claim 7, this belt slipping detecting signal 39 is sent to the engine control 
system 25 of the exterior collectively illustrated in drawing 2 through the electric path 28. In response to 
this command, an engine control system 25 carries out the retard of the ignition timing in invention of claim 
6, and decreases the quantity of a fuel in invention of claim 7, carries out the specified quantity fall of the 
engine torque, and controls belt slipping. 

[0062] In each gestalt of invention of claim 2 to claim 7, the signal transduction path of the belt slipping 
detecting signal 39 is shown as a wavy line which branches from the belt slipping detecting signal 39 in 
drawing 2 . 

[0063] The most important thing is the theoretical gear change rate-of-change detection means 36 among 
the requirements for a configuration mentioned above. Hereafter, the principle of operation of this block is 
explained. The geometric gestalt of a V belt is shown in dravying_3 . It is Rin when explanation of the mark 
in drawing 3 is described. : The diameter Rout of belt transit of a driving pulley 3: Diameter a of belt transit 
of the follower pulley 5 : Wheel base L between a driving pulley and a follower pulley : The belt perimeter 
psi of a V belt : On the line which connects the center to center of each pulley to the perpendicular stood 
from the center of each pulley, the drawing 3 Nakamigi side is made into a positive value, left-hand side is 
made into a negative value on the basis of the elongation aforementioned perpendicular which the contact 
of a pulley and a V belt stretches, and it expresses with a radian — it comes out. 
[0064] Setting here, the change gear ratio i of a V belt change gear style is [0065]. 
[Equation 2] 



[0066] It is expressed and the following formulas 3 and 4 are drawn from geometric constraint 
[ perimeter / L / belt ] of being fixed, and said formula 2. 
[0067] 
[Equation 3] 

U = RinU +20) + Rout(ff -20) +2aeos0 

= Rin{U+20)+ i U-20)} + 2aeos0 - ($3) 

[0068] 
[Equation 4] 

M . Rin-Rout . . M- i \ 



[0069] These formulas 3 and formulas 4 are allied and it is [0070]. 
[Equation 5] 
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sirr'x x , cos~'x - 1_ ^* x2 

[0071] It is [0072] when it attaches and solves to a change gear ratio i using ******. 
[Equati on 6] 

Va 2 JT 2 -8a 7rRlri-8a 2 + 4a L- a n + 2Rin 

2Rin VK * ' 

[0073] **********. Moreover, it is [0074], when it is attached to Rin and solves. 
[Equation 7] 

ya 2 jr 2 (I+ i )2-da (l- i ) 2 (2a- L) - a ar (1+ i ) 
Rl,t = 2(1^ - ( ^ 7) 

[0075] **********. Therefore, the rate of change of the change gear ratio i to change of the diameter Rin 
of transit of the V belt in a driving pulley 3 serves as a degree type by differentiating a formula 6 by Rin. 
[0076] 
[Equation 8] 

d i a it a g g 2 -4a 7rRin-8a 2 4-4 a L 

dRin 2Rin* 2Rin 2 Va 2 ff 2 -8a *Rin-8a 2 + 4a L 

[0077] Next, it asks for the rate of change of a change gear ratio i to the volume change of driving pulley 
cylinder oil room 3a. 

[0078] The cross section of a driving pulley 3 is shown in drawing 4 . It is Vd when explanation of the mark 
in drawing 4 is described. : The time of the maximum change gear ratio (when a pulley cylinder is shrunken 
most), The volume S of driving pulley cylinder oil room 3a, i.e., dead volume which does not contribute to 
gear change actuation, : Equivalence projection area of base LP of driving pulley cylinder oil room 3a : The 
amount RinO of shaft-orientations strokes of the movable side of a driving pulley 3 : [ The time of the 
maximum change gear ratio, ] Diameter theta of the minimum transit of a V belt : Half-sheave angle in the 
contact surface of a pulley and a belt (1/2 of a pulley slot vertical angle) 
It becomes. 

[0079] Here, if volume of driving pulley cylinder oil room 3a is set to VP, the following relational expression 
will be materialized. 
[0080] <BR> [Equation 9] 



V P V, + S • Lp 

L P = 2(Rin-Rin Q )tan0 



<»8> 



[0081] It will become a degree type, if two formulas of a formula 9 are allied and LP is eliminated. 
[0082] 

[Equation 10] 

[0083] Therefore, the rate of change of the diameter of driving pulley belt transit to the volume change of 
driving pulley cylinder oil room 3a serves as a degree type by differentiating a formula 10 by VP. 
[0084] 

[Equation 1 1] 

cJVp 2Stan0 wau 

[0085] Therefore, the rate of change of the change gear ratio i to the volume change of drive pulley 
cylinder oil room 3a is called for from a formula 8 and a formula 11, and it becomes a degree type. 
[0086] 

[Equation 12] 
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d i = d i m dRln 
dVp dRin ' d V P 



{ at a g g g -4a gRin-8a 2 +4a L 



2Stanfl i2Rln 2 2RlnVa 2 ;r 2 -8a *R]n-8a 2 +4a L 



(ttl2) 



[0087] On the other hand, deltaVP=Q will be realized, if an oil is assumed to be incompressible fluid when 
the flow rate of the gear change control valve 13 is set to Q. The theoretical rate of change deltaiO per 
unit time amount of a change gear ratio i is obtained from a degree type by using this. 
[0088] 

[Equation 13] 

Aio = -1L.AV P = -£L.Q - (8*13) 

[0089] Therefore, di/dVP is calculable from a formula 12 using Rin which could calculate Rin to the change 
gear ratio i of arbitration from the formula 7, and was calculated by the above argument. Moreover, if the 
flow Q of the gear change control valve 13 is known, solution Lycium chinense can do a formula 13 using 
the value of a formula 12. 

[0090] Therefore, table f (i) di/dVP=f (i) Becoming can be calculated beforehand, and it can set up into the 
theoretical gear change rate-of-change detection means 36. The change-gear-ratio rate of change deltaiO 
in case there is no belt slipping is computable by lengthening this table from the real change gear ratio i, 
and multiplying by gear change control valve flow Q. 

[0091] Next, how to ask for the flow Q of the gear change control valve 13 which is needed for count of 
the above-mentioned formula 13 is explained briefly [ below ]. In order to calculate the flow rate of the 
gear change control valve 13, in a pressure-control type proportionality solenoid valve, it becomes 
important to presume the pressure of driving pulley cylinder oil room 3a. The technique of presuming this 
pressure is shown previously. 

[0092] Generally, it is known between the pulley and the V belt that the following theoretical formulas 14 
will be materialized (6 14 the gear-change property of a V-belt automatic transmission: Ogasawara : 
production research Vol. No. pp 183-186 (1962)). 
[0093] 

[Equation 14] 

7 ^-tan(^tan- W )- T ^ r tan( e+ tan-> / ,) = JgjL . a (Km) 

[0094] As mentioned above, the shaft orientations over V belt 4 of a driving pulley 3 and the follower pulley 
5 force Q1 and Q2 of a top type, and they are **. Moreover, A is an experiment coefficient and may be 
treated as a constant in the state of anticipated use. 

[0095] Here, it pushes between pulleys which become Q1=kQ2, and the ** ratio k is introduced. Then, a 

formula 14 can deform as follows. 

[0096] 

[Equation 15] 

4Btf 2 -2(k + ])R_n- <{> + n ( k - DRtn- B /r 2 = 0 (gfas) 

[0097] However, the constant B in the top type 15 is defined as follows. 
[0098] 

[Equation 16] 

B = 2Q a tffli(oltn"tf) ' (S * 16) 

[0099] It will become a degree type if the equation of a formula 15 is solved about psi. 
[0100] 

[Equation 17] 

2(k + l)Kln-V4(k+l) 2 Rln 2 -1fiBg7k - l)Rln + lBB a g T , 
9 ' SB imi) 
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[0101] On the other hand, it will become a degree type if the above-mentioned formula 3 and a formula 4 

are solved about Rin. 

[0102] 

[Equation 18] 

Rin = l-2aco60+a<«-2*)si n 0 .._ (&I8) 

2n 

[0103] In a formula 16, Tin is equal to an engine torque at the time of the lock rise of a torque converter 2, 
and a follower pulley pushes, and ** Q2 is the force (product of line pressure and a projected net area) 
proportional to line pressure. 

[0104] Therefore, factor [ the factor of Tin/Q2 in a formula 16 ], i.e., when the ratio of an engine torque 
and line pressure is given as putting in another way, it is decided that B will be a meaning. Therefore, by 
performing mutual repeated calculation of a formula 17 and a formula 18 beforehand, arbitration can push 
and psi and Rin to the ** ratio k can be determined. 

[0105] The procedure of this repeated calculation is shown in the following formulas 19. 
[0106] 

[Equation 19] 

(»17) JcD <t> = f i (Rin) 

GttlO) 



x 



(SJU8) 0:0 Rin = f 2 (0) 

[0107] If Rin can be found, since a change gear ratio i can be uniquely found from the above-mentioned 

formula 6, a degree type is drawn from the argument on old. 

[0108] 

[Equation 20] 



\ Q 



2 



[0109] Here, PL expresses line pressure and PP expresses the pressure in driving pulley cylinder oil room 
3a for the output torque whose Te is an engine, that is, the semantics of a formula 20 is forced with 
Tin/Q2, and a change gear ratio i can be found from the ** ratio k — if it becomes, since Tin is equal to 
Te and k is proportional to PP/PL — the group of the value of Te/PL and PP/PL — also receiving — 
necessity — and I hear that it fully asks and it is. 

[01 10] Therefore, when the group of a change gear ratio i and the value of Te/PL is given, the inverse 
function f5 of a formula when presuming the pressure PP at that time can be defined, and a degree type is 
drawn. 
[0111] 

[Equation 21] 

Pp = Pl- f 5 (|- . i ) (SttZl) 

[01 12] Here, Te can be easily presumed from the value of the above-mentioned throttle sensor 21 and the 
engine-speed sensor 20. And the stepless gear change control unit 15 is the value itself calculated with 
the line pressure directions means 40, and PL can be diverted internally. Moreover, as a real change gear 
ratio i, the output value 32 of the real change-gear-ratio count means 31 can be diverted. 
[01 13] Furthermore, a function f5 calculates a value using the procedure of a formula 19 from the group of 
the change gear ratio i of arbitration, and the value of Te/PL beforehand, and in the theoretical gear 
change rate-of-change detection means 36, it can be map-ized and it can store it. Therefore, even if it 
carries out with the operation engine performance of a microcomputer, it is realizable as real-time control 
enough. 

[01 14] The above argument showed the technique of presuming the pressure PP in driving pulley cylinder 
oil room 3a. If the estimate of PP is known, the flow Q of the gear change control valve 13 can be found 
simply. That is, the following formulas will be materialized if the gear change directions means 34 at that 
time sets to P0 the directions pressure which the gear change control valve 13 is ordered electrically. 
[0115] 

[Equation 22] 
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ku*(P L -P%) :Po^P%<^8# 

Q = 

k D • P P : P 0 < P~p£>B# 



(Sfe22) 



[0116] Here, kU and kD are proportionality constants decided by the orifice property of the gear change 
control valve 13. Therefore, if (several 13) is calculated in the theoretical gear change rate-of-change 
detection means 36 by Q which was able to be found like the above-mentioned, it can ask for the change- 
gear-ratio rate of change deltaiO. 

[01 17] Here, also in the controlling surface of not only using for belt-slippage detection like this invention 
but a change gear ratio, the utility value of the change-gear-ratio rate of change deltaiO is very high. 
Although the following is not directly related to this invention, it indicates the example which used this for 
control of a gear change control valve to be it as application of deltaiO. 

[01 18] Drawing 5 is control-block drawing of the gear change directions means 34 in drawing 2 . Nin is the 
rotational speed of a driving pulley 3 among drawing, and NinO is the desired value as which driving pulley 
rotational speed should be completed. 

[0119] Generally, as control of a stepless gearbox, control of a change gear ratio is performed so that Nin 
may be made to follow the vehicle speed and the aim drive pulley rotational frequency NinO called for by 
throttle opening. After the deflection of this Nin and NinO is processed by proportional gain K1 and the rate 
gain K2, it is accumulated in an integrator 50 as a controlled variable of the gear change control valve 13. 
The device in which the basis using an integrator 50 generally contains a hydraulic circuit is a dead-time 
system, and is for compensating integral deflection (offset). 

[0120] It is also often performed that the block 51 which is the summation point of the proportional gain of 
illustration and a rate gain is replaced with a fuzzy control vessel like the block 52 of illustration in order to 
improve a controllability in recent years. 

[0121] Since a system is a dead-time system, even if Nin and NinO are in agreement in process of 
convergence temporarily, I hear that the going-too-far controlled variable beyond it is accumulated in the 
integrator 50, and becoming a problem here produces big overshoot, without Nin stopping by about zero 
Nin, and there is. If the change-gear-ratio rate of change deltaiO is used, the decision value for restricting 
going too far of this control action can be given. 

[0122] The block 53 calculated this decision value and has given it to the end of a comparator 55. Here, 
the current real change gear ratio by which i was measured, and iO are the aim change gear ratios which 
converted NinO with a current follower pulley rotational speed. 

[0123] The semantics of the formula within block 53 shows that the deflection (HO) of a change gear ratio 
is broken by change-gear-ratio rate of change (deltaiO), and gives the prediction time amount to 
convergence seen from the CVT device. 

[0124] Moreover, the value which is a comparator 55 and which broke system deviation e by time amount 
change part deltae of system deviation is already inputted into the end. The prediction time amount from 
the actual field of this, i.e., a system, of operation to seen convergence is given. When these both value is 
compared and it is mostly in agreement, a comparator 55 intercepts the input of a delivery integrator for 
directions on a switch 56, and prevents are recording of a going-too-far controlled variable. 
[0125] Therefore, although a CVT device can direct the maximum gear change speed which can be taken 
theoretically as a controlled variable of the gear change control valve 13, it does not go too far beyond the 
meant value. Thereby, improvement in responsibility and control of an over shoot can be reconciled. 
Therefore, since the flattery nature to desired value NinO increases, fuel-efficient gear change control is 
realizable. 

[0126] Operations sequence of the belt slipping detection device by this invention described above is made 
into a flow chart, and is shown in drawing 12 from drawing 6 . The flow chart after drawing 6 is periodically 
started for every time interval which calculates real gear change rate of change. 

[0127] At step 60, if the controlled variable of a gear change control valve is updating, and gear change 
actuation is performed, and that is not right to step 61, it will progress to it at step 73. At step 73, the real 
change gear ratio i is calculated in preparation for a future belt slipping judging. In step 61, as mentioned 
above, the flow Q of a gear change control valve is called for, and the theoretical change-gear-ratio rate of 
change deltaiO is calculated at continuing step 62. 

[0128] Since it is during the period when the controlled variable of a gear change control valve is updated, 
a real change gear ratio changes as the result. Step 63 calculates this new real change gear ratio, and it is 
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made in the real change-gear-ratio count means 31 of drawing 2 . Since the last real change gear ratio is 
calculated in step 73 and memorized in step 74, in step 64, it takes the difference of both value and asks 
for real gear change rate-of-change deltai. In addition, this count is performed by the real gear change 
rate-of-change detection means 33 in drawing 2 . 

[0129] At step 65, the value of delta i and delta iO calculated above is compared, and detection of belt 
slipping is performed, [f belt, slipping is detected, and it does not progress and detect to step 66, it will 
progress to step 74. This belt slipping detection is performed by the belt slipping detection means 38 in 
drawing 2 . 

[0130] When it is based on the control method concerning invention of claim 1 and belt slipping is detected, 
step 66 makes line pressure increase by predetermined, and controls belt slipping. 
[0131] The flow chart of drawing 7 is based on the method concerning invention of claim 2. Step 66 is 
replaced with step 67 compared with drawing 6 . If belt slipping is not detected in step 65, the line pressure 
map value of the operational status concerned which is the reference value of the line pressure control by 
step 67a is decreased with a predetermined time constant. On the contrary, if belt slipping is detected, in 
step 67b, the increment correction in a predetermined part of this line pressure map value will be made. By 
this method, study of the optimal line pressure value in the corresponding operational status is attained. 
[0132] The difference in the correction method of the line pressure value described above is a difference 
between the transient control which does not leave hysteresis to the line pressure map storage means of 
drawing 2 , and the learning control which leaves hysteresis, and it cannot be overemphasized that step 66 
and step 67 are exclusively used on a method. 

[0133] The flow chart of drawing 8 is based on the method concerning invention of claim 3, and step 66 is 
replaced with step 68 compared with drawing 6 . Unlike drawing 6 , when belt slipping is detected, a change 
gear ratio is reduced temporarily and this is avoided. It is because the line pressure to need is good at a 
low value if a change gear ratio is reduced and the diameter of belt transit of a driving pulley is increased. 
This can be used for the fail-safe of line pressure, when a line pressure value is uncorrectable by failure of 
an oil pump etc. and belt slipping cannot be stopped. 

[0134] The flow chart of drawing 9 is based on the method concerning invention of claim 4, and step 66 is 
replaced with step 69 compared with drawing 6 . Unlike the aforementioned example, the belt slipping 
detection means by the change-gear-ratio rate of change deltaiO is applied to a self-test. The necessary 
minimum sensor provided from origin in the stepless gear change control unit can detect belt slipping by 
this, and a cost merit is large. 

[0135] The flow chart of drawing 10 is based on the method concerning invention of claim 5, and step 66 is 
replaced with step 70 compared with dr awin g 6 . In this flow chart, the electronics control throttle 
equipment 22 and the throttle-valve control unit 23 which were shown in drawing 1 are needed as a 
component. When belt slipping is detected, fall directions of throttle-valve opening are taken out to the 
throttle-valve control unit 23, an engine torque is controlled, and belt slipping is stopped. 
[0136] The flow chart of drawing 1 1 is based on the method concerning invention of claim 6, and step 66 is 
replaced with step 71 compared with drawing 6 . In this flow chart, the engine control system 25 shown in 
drawing 1 is needed as a component. When belt slipping is detected, the retard indication signal of ignition 
timing is taken out to an engine control system 25, and an engine torque is controlled. This functional step 
changes a means and realizes the same main point as step 70 of the flow chart of drawing 10 . 
[0137] The flow chart of drawing 12 is based on the method concerning invention of claim 7, and step 66 is 
replaced with step 72 compared with drawing 6 . Also in this flow chart, an engine control system 25 is 
needed as a component. The effect which takes out the loss-in-quantity indication signal of fuel injection 
to an engine control system 25 when belt slipping is detected, and controls an engine torque is the same 
as that of drawing V\ • 
[0138] 

[Effect of the Invention] According to this invention, the criterion value for seeing the rate of change of a 
real change gear ratio, and detecting belt slipping can be given to a system simple. Therefore, the special 
sensor for belt slipping detection is not needed, but it is effective in not being accompanied by the rise of 
cost. 

[0139] Moreover, this belt slipping detection device has the advantage of it being independent of gear 
change control, and not being influenced by the change by matching of the contents of gear change 
control, and the change for every model. 

[0140] In addition, in derivation of a belt slipping criterion value, it can perform by searching the table which 
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asked for the great portion of computation by numerical calculation beforehand. Even if it is in the 
equipment to which this applied the microcomputer with the weak math-processing engine performance, 
there is an effect referred to as that the real-time responsibility which should be satisfied is acquired. 
[0141] Moreover, when belt slipping is detected, by making line pressure increase, belt slipping is controlled 
and there are the endurance of a belt and an effect of protecting the sheave side of a pulley from wear 
promptly. And since this protected operation is repeatedly performed until belt slipping is no longer 
detected by closed loop control, it is effective in raising the robustness of a system. 

[0142] The learning control of line pressure is realizable by on the other hand correcting the line pressure 
value of applicable operational status by making this belt slipping signal into a teacher signal. In this 
learning control, aging is foreseen beforehand, and it does not perform setting up more line pressure, but ** 
is also good. Therefore, in order that a system may operate with the line pressure of regular necessary 
minimum, a pump load can be reduced and it is effective in contributing to the improvement in fuel 
consumption of a vehicle sharply. Moreover, since the forcing pressure of a pulley is adjusted moderately 
and the power transmission efficiency of the V belt type stepless gearbox itself also improves, the effect 
which contributes to the improvement in fuel consumption collectively is large. 

[0143] Furthermore, when belt slipping is detected, a change gear ratio is reduced, and the technique of 
controlling this is also shown. Since belt slipping can be controlled without being based on the increment in 
line pressure when a pump discharge pressure falls by a certain cause, an effect is in fail-safe-protection 
of a belt and a pulley. 

[0144] Moreover, detection of this belt slipping is effective in strengthening the sel^-checking function of a 
system sharply. Big convenience is given on a self-checking function by memorizing the operational status 
at the time of being a time of there being belt slipping, and that time, and telling an operator or a 
maintenance person the information. And since no hard devices are added but can be performed by 
software processing, the rise of cost is not caused. 

[0145] Moreover, this belt slipping detecting signal can be exchanged also with other control equipments, 
i.e., a throttle- valve control unit, and an engine control system. Therefore, if belt slipping occurs, the policy 
which controls an engine torque promptly in harmony with an external instrument can be taken. 
[0146] This serves as the important control technique, also in order to control a system to a safety side, 
when it sees as fail-safe also in order to be able to blow an engine and to prevent the sense of incongruity 
of the operator by the riser and. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the whole block diagram showing one example of this invention. 
[Drawing 2] It is internal configuration drawing of a stepless gear change control unit. 
[Drawing 3] It is geometric gestalt drawing of a V belt. 
[Drawing 4] It is the geometric cross section of a driving pulley. 
[Drawing 5] It is control-block drawing of a gear change directions means. 
[Drawing 6] It is the flow chart which shows one example of invention concerning claim 1. 
[Drawing 7] It is the flow chart which shows one example of invention concerning claim 2. 
[Drawing 8] It is the flow chart which shows one example of invention concerning claim 3. 
[Drawing 9] It is the flow chart which shows one example concerning invention of claim 4. 
[Drawing 10] It is the flow chart which shows one example concerning invention of claim 5. 
[D.ra.yy.!DJS...1J.]. It is the flow chart which shows one example concerning invention of claim 6. 
[Drawing 12] It is the flow chart which shows one example concerning invention of claim 7. 
[Description of Notations] 

1 [ — A driving pulley cylinder oil room 4 / — A V belt, 5 / — A follower pulley, 5a / — A follower pulley 
cylinder oil room, 6 / — ******** f 7 / — A driving wheel, 8 / — The oilway of line pressure, 9 / — Oil 
******, 10 / — Oil filter, ] — An engine, 2 — A torque converter, 3 — A driving pulley, 3a 1 1 [ — The 
oilway to a driving pulley, 15 / — A stepless gear change control unit, 18 / — A driving pulley rotational- 
speed sensor, 19 / — A follower pulley rotational-speed sensor, 20 / — An engine-speed sensor, 21 / — 
Throttle sensor, ] — An oil pump, 12 — A line pressure control valve, 13 — A gear change control valve, 
14 22 — Electronics control throttle equipment, 23 — A throttle- valve control unit, 25 — Engine control 
system. 



[Translation done.] 
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